). In this note we report high-precision experimental values for ~E(NO). In addition, values of 6E are reported for di-t-butylnitroxide. These latter data illustrate the efficacy of x-ray photoelectron spectroscopy in measuring spin density distributions in poiyatomic free radicals.
All samples were run as gases on the Berkeley iron-free double-S .
focusing 7T /2 spectrometer, as described earlier. ··The current stepping interval of O.lmAmp was equivalent to 0.14 eV for the N ls peak and 0.13 eV -1-for the 0 ls pe~k. Sufficiept data were taken to achieve good statistical accuracy (i.e., up to 6000 counts in the peak channel). At least two spectra were taken for each case, to demonstrate reproducibility. Careful least-squares fits were made, using both Gaussian and Lorentzian peak shapes, in order to extract values of llE from the unresolved peaks. The values of llE so obtained were essentially independent of the peak shape chosen. They were also insensitive to whether the doublet intensity ratio was fixed at 3 or allowed to vary.
The final values, which are quoted in Table I , were all derived from Lorentzian fits, with the intensity ratio fixed at 3. A comparison run on N 2 gas gave a symmetrical N ls peak of width 0.974 ± 0.025 eV FWHM.
The NO splittings given in Table I In a free atom whose valence electrons are coupled to spin S, the multiplet splitting of the ls peak can be estimated as
where H is the ls electron-valence electron exchange integral. In a free X radical the unpaired electrons are bound in molecular orbitals that are distributed over the atoms. In the crudest approximation, using an LCAO basis set -2-and neglecting all two-center integrals (including overlap), the total population of unpaired electrons can be approximately partitioned among the atoms, with a fraction f. assigned to the ith atom.
~ would expect multiplet splitting
In this approximation we for the ith atom. Using this relation, and assuming that H N z H 0 we may
infer from Table I that most of the unpaired spin in the piT antibonding orbital of NO is on the N atom. With some refinement, multiplet splittings may give a more direct measure of spin density distributions than do hyperfine structure constants.
The splittings in di-t~butylnitroxide, when compared to those in NO, suggest that the spin density on the oxygen atom is essentially unchanged, but that the N atom loses spin density in the larger molecule, apparently to the alkyl groups. This is not su,rprising, as the unpaired electron is presumably in a delocalized antibonding orbital. By contrast the large reductions in binding energy of both the N ls and the 0 ls electrons in di-t-butylnitroxide demonstrate quite conclusively a net flow of electron charge from the alkyl group to the NO group. This conclusion is corroborated by increases in the binding energies of ls electrons in the tertiary carbon atoms, as compared to the usual values of 290.2 eV for the tertiary alkyl carbon, indicating oxidation of these carbon atoms .
. We are indebted to Dr. M. P. Klein for the sample of di-t-butylnitroxide.
't aThe atom losing a ls electron is underlined. Assumed final-state symmetry is denoted paranthetically, . and "dtb" means "di-tertbutyl".
bStaildard deviation in the last digit is given paranthetically. Absolute values of binding energies are accurate to only 0.5 eV.
ern fitting each group, linewidths were constrained to be equal. 
r------------------LEGALNOTICE·-------------------~

